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THE RAINFALL OF HETCH HETCHY VALLEY. 
BY Prof. ALEXANDER G. MCADIE, San Francisco, Cal. 

The Hetch Hetchy Valley, the Tiltill Valley, and the Grand 
Canyon of the Tuolumne are located in the northern portion 
of the Yosemite National Park. The Park, together with the 
Stanislaus National Forest to the west and the Sierra National 
Forest to the south, embraces large portions of Tuolumne, 
Mariposa, and Madera conties, Cal. The Hetch Hetchy Valley 
is in latitude 37 O 58' N., and longitude 119'45' W. The accom- 
panying map (fig. 4), compiled from data furnished by the 
United States Forest Service and issued by the State Mining 
Bureau, Lewis C. Aubury, State Mineralogist, dated May, 
1909, shows the boundaries of the portion of the park in Tuo- 
lumne County and the relative positions of the Hetch Hetchy 
Valley and Lake Eleanor. The proposed reservoir sites for 
the city of San Francisco are Lake Eleanor with an area of 
1,159.21 acres and the Hetch Hetchy, about five miles to the 
southeast on the Tuolumne River, with an area of 1,170.45 
acres. The elevation of Lake Eleanor is, approximately, 
1,433 meters (4,700 feet) above sea level. The floor of the 
Hetch Hetchy is about 1,128 meters (3,700 feet) above sea 
level. The general watershed has an elevation exceeding 
1,830 meters (6,000 feet), and in some parts, as Rancheria 
Mountain, is 2,743 meters (9,000 feet). The general drainage 
system consists of Tuolumne River and Cherry Creek. Into 
the former drain Falls Creek, Tiltill Creek, Rancheria Creek, 
Piute Creek and numerous tributaries of the upper Tuolumne. 
Into Cherry Creek empties Eleanor Creek, McGill Creek, and 
Frog Creek by way of Lake Eleanor. Theestimated area of 
the Cherry Creek watershed is 103 square miles; of the Eleanor 
watershed, 84 square miles; of the Hetch Hetchy watershed, 
452 square miles. It is estimated by engineers' that the com- 
bined drainage area above Lake Eleanor and Hetch Hetchy 
Valley, covering over 500 square miles, is sufficient to supply 
more than 200,000,000 gallons of water daily. The storage 
reservoir sites are said to be the best that can be found in the 
mountains and from 4 to 10 times larger than others sug- 
gested. The drainage area lies high, is beyond contamination, 
can be visited during few months in the year, and then only by 
small camping parties. It has been pointed out that the con- 
struction of such storage reservoirs will be doubly beneficial in 
restraining the devastating floods that so frequently overrun 
the lowlands of the San Joaquin, on the one hand, and on the 
other, will afford a supply of water available during the long 
dry season, and especially during years of minimum rainfall 
or the so-called dry winters. 

The photograph by J. F. Kinman, reproduced in fig. 1, shows 
the present beauty of the Hetch Hetchy Valley, as do also the 
views of Wapama Fall and Kolana Rock, loaned by the Sierra 
Club, and reproduced in figs. 5 and 6. 

The normal annual rainfall in the Sierra Nevada ranges from 
101 centimeters to 152 centimeters (40 to 60 inches). Records 
covering a period of 20 years or longer show that there is a well- 
marked increase in the amount of precipitation from the floor 
of the Great Valley of California to elevations of abaut 6,000 
or 7,000 feet above sea-level, where a maximum is reached. It 
has been shown that along the line of the railroad from Sacra- 
mento to Summit, the rainfall increases from 53 centimeters 
(20.87 inches) a t  Sacramento, elevation 22 meters (72 feet), to 
118 centimeters (46.64 inches), a t  Colfax, elevation 738 meters 
(2,421 feet), or an increase of 1 centimeter for every 11 meters 
of ascent, or an increase of about 1 millimeter in depth of pre- 
cipitation for every meter rise in altitude. With further in- 
crease of altitude the rate of increase of precipitation is smaller. 
Thus at  Cisco, elevation 1,810 meters (5,939 feet), the mean 
annual precipitation is 126 centimeters (49.68 inches). At 

J. D. Galloway, Transactions of Commonwealth Club of Calfornia, 
November, 1909, page 364. 
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FIG. '1.-General view of the Hetch Hetchy Valley. Photo loaned by 
the Sierra Club. 

For levels under 500 meters, there appears to be an increase 
of 1 centimeter for every 16 meters of elevation. For levels 
above 500 meters the rate is uncertain, partly because of the 
difficulty of accurately determining the water equivalent of 
snow and partly because of canyon effects, as in the Yosemite 
Valley. 

Owing to the peculiar topography of California and the 
varying inclinations of mountain ranges to the rain-bearing 
winds, isohyets are irregular and less certain than in sections 
where less diversified conditions prevail. In  other words, both 
the intensity and frequency of precipitation are materially 
modified by the conditions referred to above, and it is also to 
be remembered that our measurements of depth of snowfall 
and conversion to water are open to criticism. Again, the 
elevations are considerable and the population sparse in these 
Sierra sections. Rue allowance must therefore be made as to 
the accuracy of the isohyets drawn in fig. 2. 

Actual. records at  Lake Eleanor and Hetch Hetchy are 
limited to the present season and are given in full on the fol- 
lowing pages. An effort was made to install two seasonal 
snow gages in order that the water equivalent of the snowfall 
of the winter of 1909-10 might be obtained; but, unfortunately, 
owing to a misunderstanding of the purpose by those in charge 
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of the Park, the installation was clelayecl until a time when it The data are chiefly interesting to engineers. It is understood 
waa impossible to carry out the work. It is probable that the that this table will be used in the preparation of a water report 
coming season will find these gages in place and records of the to the Honorable Secretary of the Interior. 
snowfall, or rather its water equivalent, available. TABLE l.-Observalions of tempernticre nnd precipitation at Lake Ekanor, 
aECORD OF OBSERVATIONS AT LAKE ELEANOR, TUOLUMNE 

COUNTY, CAL., LATITUDE 37 59' N. , LONGITUDE 119" 53' W. 
--- -- 

I $  
Observations at Lake Eleanor are iiiade daily a t  4 p. ni., I .a I I 

Pacific time, with United States Weather Bureau instruments, 1 1 : 3 '  9 
by Mr. 0. J. Todd, of the engineering corps of the city of 
San Francisco, under general direction of Dr. Marsden Manson. iBoB. \:;I OF. i, 

z p: 

The record. Dresented in Table 1, begins onOctober 19, the October 19 E I ;; I ;; 
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date of instdlation of instruments. 1': is recorclecl that,' pre- 
vious to the beginning of instrumental records, October 1 and 3 
were rainy days; and the other clays, until the lstli, were fair 
or clear: 

There are three stations the recorda of mhich may be used in 
studying the precipitation of the section mider discussion. 
The records at  Summerdale, Mariposa County, and Crockers, 
Tuolumne County, cover a period of about 13 years and are 
believed to be fairly representative as well as accurate. The 
record from Yosemite covers but a few years, and with the es- 
ception of the last two years, during which tiiiie the preseiit 
observer has faithfully recorded the amounts, is of somewhat 
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doubtful value. These recorcls are given in Table 2.. 
The accompanying relief map of the Yorjemite nnd Hetcli 

Hetchy valleys (fig. 3) was photographed by the writer through 
the courtesy of Dr. Marsden Manson, City Engineer of San 
Francisco. 20 
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The accompanying sketch of the Tuoluinne basin (fig. 3) in 

Forest Association, published in 1900. The isot.liernis and 2s .. 

isohyets are based upon all available records of t,he Weat,her 
Bureau, as contained in the monthly cliinatologicsl summaries 
of the California section. 

The accompanying Table 3 of seasonal rainfalls near the 
Tuolumne River Basin was prepared by Dr. Marsden Manson, 
City Engineer of San Francisco. The records are those of the 
Weather Bureau; but the season is computed froin Sept,eniher 1. 

based upon a map compiled for the California Wat.er and 
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TABLB 2.-Monthly, seasonal, and annual preeipitatwn, 1896-1909. 
SVYYERDALE, MARIPOSA COUNTY, CAL. (Elevation, 5,270 feet.) 
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FIG. 2.--Tsotherms and isohyets of the Tuolumne Basin. 
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TABLE S.-Seasonal rainfalls nt various stations near the Basin of Tzldicmne R i m ,  Cul., compiled froni records of the Uniled States Weather Bureau by 
Marsdm Manson, C. E., Ph. D. 
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Signifies incomplete record. ( ) enclose interpolated values based on adjacent stations. 



DECEMBER, 1909. MONTHLY WEATHER REVIEW. 1121 

FIG. 3.-Relief map of the Hetch Hetchy and Yosemite valleys. By Marsden Manson, C. E. 

Fro. 4.-Key to relief map of the Hetch Hetchy and Yosemite valleys. 
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Mo lumne HI11 .......... Calaveraa ............... 1,550 
Mono Ranch.. ........... Ventura.. .............. .I 3.210 

Montemy ............. .: Montwey.. ............. . I  15 
Monterlo ................. j hern.. ......... . . . . . . . . . I  4.5CO 
Monumental. ............ Del Norte.. ................... 
Mount Tamalpals.. ...... Marin.. ................ .I 2,375 
Napa (1)# ................ Napa ................... .! 20 
Nape (2). .................... .do.. ................ Bo 

970 
Newhall **... ............ Los Angeles.. ........... 1.200 
Newman .................. Stanlalaus . . . . . . . . . . . . . . . I  91 
Nlmshew ................. Butte I 2,500 
North Bloomfield.. ..... .I Nevada.. ............... 3.200 
North Fork.. ............. Madera.. ............... .I 3 OOO 
Oakdde **. .............. Stanlslaus .............. .! '156 ................. Alameda.. .............. 36 ............... Ventura.. ............... 
Orleans.. ................. Humboldt.. ............. 520 
Orovllle (near) ........... Butte .................... 
Pnlm Sprlngs **.. ........ Riverside.. .............. 5% 
Pasadena ................. Los Angeles.. ........... 827 

Peaohland.. .............. sonoma.. ............... 190 
PeMtock Camo.. ....... .I Tuolumne.. ........... ..I 3.750 

121 ................ ............. 
................... 

Menzd ................... I Merced ................. .I 173 

M o r  ................... Kern .................... , 3.751 

Montague;;. ......... ....I Sleklyou. ................. 2,450 

Needlea .................. .I.San Bernardlno.. .. .....I 477 
Nevada CYty.. .......... .! Nevada.. ............... I 2.580 
Newcastle ................ Placer ................... ! 

.................... 

i ................... ................... 

Palerrno ........................ do .................. I :E 
Pmo Robles ** ............ San Luis Oblspo.. ..... .I 800 

Agent. So. Pac. Co. 
F. H. McCullagh. 
Robert MUler. 
J. H. Williams. 
Agent, Butte Co. R. I?. 
Agent, So. Pac. Co. 

Do. 
A. Lunsted. 
Agent So. Pac Co. 
Agent: Santa i e  R. R. 
Cal. Gas & Eleetric Ca 
J. H. Southwick. 
Agent. So. Pac. Co. 

Do. 
C. E. Prlndle. 
H. Lathrop. 
G. H. Chambers. 
Agent So. Pac. CO. 
John 6. Knecht. 
G. F. Morgnn. 
U. S. Weather Bureau. 
Thomaa Hull. 
W. H. Martin. (8. H.) 
Agent. &anta Fe R. H. 
S. W. Marsh. 
George D. Kellogg. 
Agent. So. Pac. Go. 
E. S. Wangenheirn. 
Gal. Gas & Electrlc Co 
W. G. Shand. 
C. H. Shinn. 
Agent So Pac Co. 
Chabdt Observ'story. 
W. H. Duncan. 
W. W. Patch. 
Fred T. Hale. 
E. D. Fairchlld. 
Miss Hettie Boalt. 
Agent, So. Pac. Co. 
E. R. Sorver. 
Dr. F. W. Sawyer. 
E. H. Parnell. 
Tuolumne W. P. Co. 
Dr. C. M. Rlchter. 
A. Barlng4ould. 
John Hyslop. 
U. 8. Weather Bureau. 
Harry E. Cowie. 
A d a m  Chapin. 
L. A. Barrett. 
U. S. Weather Bureau. 
L. F. Bassett. 
Paul W. Moore. 
Agent. Santa Fe R. R. 
Edlson Electric Co. 
C. W. Barton. 
Agent So.Pac Co. 
Dr. R.'Calliham. 
U. S. Weather Bureau. 
9. H. Qerrinh. 
R. F. KettIewell. 
Mias E. Ruth Abbott. 
Dr. A. K. Johnson. 
U. 8. Weather Bureau. 

Do. 
E. T. Tanner. 
U. S. Weather Bureau. 
Dr .J. E. Childs. 
U. 8. Weather Bureau. 
Agent. So. Pac. Co. 

Do. 

......... 
41.81 . . . . . . . .  
51.8 I - 3.6 71 j 2 ' 31 I 

27 I 

20 , 
29 

25 
14 I 

-. we1 
lab1 
8 '  

29 ! 

28 

30 : 

22 I 

2.5 I 
32 ! 
15 I 
34b! 

51.6 
50.6 
47.6 
50.5 
39.2 
44.4 
45.7 
45.1 
43.3 
38.7 
32.4 
47.4 
41. B 
35.5 
41. 8 
44. i 
45.0 
51.6 
38. 6 
51.9 
45.11 
40.0- 
39.4' 
41.0 
38. S 
44. ( I  
47.0 

+ 1.7 I 

. . . . . . . .  I - 1.4 + 2.2 

n. 
nw. 
a. 

8. 
se. 

nw. 

.... 

.... 

. . . .  
nw. 
n. 
se. 
S.  
.... 
ne. 
S. 
U. 
w.. 
se. 

se. 
nw. 

n. 
.... 
.... 
SW . 
ti. 
W. 

ae. 

n. 
.... 
8. 
9. 
W. 
sw. 

8. 
se. 

sw. 

nw. 

.... 
ne. 
nw. .... 
.... 
0". 
nu,. 
n. 
n. 
n. 
n. 
n. 
ne. 
n. 

n. 
e-?. 

n. 
w. 
n. 

uw. 
W. 
e. 

II. 
e. 

ne. 

.... 

.... .... 
8W. 
e. 

W. 

W. 
sw. 
UW. 

Be. 

8. 
BW. 

ke. 
Be. 
e. 
c8. 
e. 

SW. 

n. 

.... 

nw. 

n. 

.... 

.... 
n. .... 
U. 
E. 

.. 
62 
OS 
65 
58 
61 
72 
62 
63 
5s 
6s 

4 .... 
?tl 34 , 2.92 
6 I 3n 112.95 

4 .... 3.35 
3t  38 ' 2.10 

4 29 111.74 

2 22 1 5.55 

3 I25 18.89 

4 ) . _ . _ I  5.4" 

4 I 54 1.20 

24 36 1.21 

5 32 '11.29 
3 1 19 I 7.30 
4 29 8.03 
4 27 16.64 

6 45 !Il.iU 
%ti 5S ! 6.07 
4 I.... 12.26 

l l t  ?7pI 3.69 

25 I 38 10.47 
6 31 113.36 

23 24 ! 3.75 

23 i 34"14.57 

i 
12 
9 
8 
5 
9 
8 
A 
7 
7 

11 
14 
14 
1" 
6 

14 
13 
9 
s 

13 
12 
11 
9 

13 
6 
6 

12 ; 
4 

10 
9 

15 
11 

11 
13 
13 

Y 

I2 
10 
12 
I 1  
6 

11 
11 
11 
12 
13 
12 
10 
6 

11 
9 

14 
9 

14 

13 
9 
s 
6 
9 

13 
9 
9 
8 
8 

12 
7 
9 

1U 
10 
7 

11 

. . .  

... 

10 
13 
8 

16 
19 
12 
17 
14 
13 
9 

16 
S 

11 
12 
17 

8 
21 
19 
l i  
15 
6 
8 

10 
17 
15 
12 
x 

11 
11 
18 
15 
18 

G 

11 
1CJ 
10 

Y 

14 
12 
16 
12 
15 
14 
17 
16 
12 

Y 
13 
16 
17 
11 
14 
11 
13 
9 

9 
9 

10 
10 
16 
13 
15 
20 

13 
9 
6 

15 
15 
15 
10 
11 

in 

. . I  

. . I  

1; 
10 
18 

. . . . . .  - 2.5 
- 2.4 - 1.7 
- 0. 2 

- 5.7 - 4.3 
- 9.n 

- 5.8 - 1.8 - 1.5 - 1.2 - 3.3 + 5.5 - 4.5 - 3.4 

- 4.0 

- (I. 9 - 1.3 

- 4.3 

- 4.4 - 2.0 - 6.5 
- 3.4 

0. 0 - 2.3 

- 1.7 

- 2.!t 

- 4.9 - 2.4 
- 1.6 
- 5.6 

- 3.9 - 3.3 

. . . . . .  

. . . . . .  

. . . . . .  

...... 

...... 

. . . . . .  

...... 

...... 

...... - 1.0 

...... 

...... 

...... 

50.4 
43.6 
43. li 
44.4 
43.2 
4s. 6 
50.6 
45.6 
45.0' 
39.3 

40.3 
49.4 
49.6 
45.6 

...... 

6 lfi 

1 1 '  9 
1 0 ;  7 
3 I 10 

' 11 
1 11 

13 I 13 

0 20 
7 I 14 
7 14 

11 12 

3 I 14 
2 i 17 

9 , 10 
1 1 15 

; I ;!j 

....... 

...I. .: 
3 I 12 

L1 I0 

5 10 
o I ai  

0 I 16 
1 15 
3 I 13 

7 , 13 

6 I 33 
0 21 

20 

11 I 10 

ii'l..i 

' $ 1  3 

ii I 33 

0 , 19 

~~ 

Pino Cnst ................ .' Santa Barbara.. ....... .I 1. OM) 
Pl soervlb... ............. El Dorado.. ............. 1.875 
Polnt Lobos .............. Ban Franolsco ........... 250 
Point Reyes .............. Marln.. ................. 48O 

..... I ........... I . ... :.... I ...... I ....... ..... I ...... 

0. i U  I 0.0 porbrville ................ Tulore ................... i 464 
Powny ................... San Dlego ............... 460 

.......... .......I Tehama. ................ 307 
Reddln .................. Shssta ................... 1 

................ ...I Plumas ..................I 3,400 

552 
RedIanL ................. Sen Bernardlno.. ...... .I 1.352 
Reedley .................. Freano ................... 347 
RLdto (near) ............. San Bernardlno.. ...... .I 2.W 
RLIlerdde ................. Rlverdde ................ 851 

RohnervlUe ............... Humboldt.. ............. 75 
71 

8acrunento (2) ................. do .................. 35 
8t. Helena ............... Napa .................... 1 255 
Ssllnas ................... Monterey ................ 40 
8an Bernardlno.. Sen Bernardlno.. 1 1,054 
Ban Dlego ................ 8an Dlego ............... 93 
8811 Franolsco ............ Ban Francbo .  .......... 207 
San Jaalnto .............. Rlverside ................ i 1,550 
8sn Joe8 .................. SantaClara ............ . I  95 
Ban Lsandro.. ........... Alameda.. .............. 48 
Ban Luln Oblepo.. ....... Sen Luis Oblspo.. ...... 
8an Mateo** .............. San Mateo.. .............. 22 
Snn Mlpl**.  ............ Ban Luis Oblepo.. ...... 616 
Sanger ................. Freano ................... 371 
8mts Barbara.. ......... Santa Barbara.. ........ 130 
SMta elm. ............. S8Uta ClSrS.. ........... 90 
Bants Crus.. ............. Santa Crus.. ............ 20 
Santa Margarlts**. ....... San h u b  Obbpo.. .... .' 996 

230 
8anta Monlca.. ........ ..I Loa Andea. .  ........... I 110 

................ .......... ........I 249 

Sacrunento(1) .......... Sacramento ............ .I 

........ ....... 

SnnkMarla .............. SsntaBarbara .......... I 

...... 
29.0 
44.0 
45.4 
47.6 

.... .I.,;. . . .  

1.10 I 
1.85 -5.0 
1.16 15.0 
1.115 

64 
66 
70 
73 
66 

- 2.9 

- 1.3 67 
- 3.6 73 - 1.9 71 - 1.7 63 - 1.8 73 - 4.1 

8 '  
13 

17 

13 I 

30 
15 I 
la 
5 1  

44.0 

4s. 2 
45.8 

.~ 
66 

73 
64 
64 
58 
73 
69 
73 
70 
67 
72 
66 
59 
72 
67 
51 
61 
61 

62 
57 
58 
60 
63 
49 
51 
58 
55 
61 
01 

.... 

.... 

...... 
51.0 I.-.i:i 
49.9 + 0.3 
47.3 - 0.3 
50.1 + 2.5 
51.8 I - 3.9 

......... I ..... 
19 ' 30 10 09 
4 l . . . .~  5:6l 

4 31 9.53 
4 38 5.28 
4 I 39 11.39 
4t .... 13.13 

4 I.... 4.30 
23t ....I 1.25 

15t ..... 
4 133 18.59 

........ I+ 5.59 + 1.93 1; 
1: ;::: 
I + 3.43 

I- 1.09 

2. os 

+ 4.54 + 1.55 If 1.67 
I -  0.88 + 9.15 

I$ ::g 

............ 
3.95 0.0 

O W '  o n  
21441 0:O 

7.70 0.11 
1.501 0.0 

2.04 0.0 
0.72 I 0.0 
2. IS I 26. 8 
4 65 0.0 
1190 I 37.0 
1.35 I 0.0 
2.44 ~ 0.5 

3 . 3 4  0.0 
1.85 I 0.0 

1.98 0.0 ?.so 0.0 

1.6% I 0.0 

Do. 
George W. Russell. 
Santa Clara College. 
W. R. Sprlnmr. 
Agent. So. PIX. Co. 
T... E. Blochrnan. 
N. D. Tngham. 
Y. L. McDonald. jr. 
Agent So Pac.Co. 
Dr. T.'J. Edgecomb. 
Miss A. E. Carter. 
Agent. So. Pac. Co. 

Charles P. Jonea. 
U. 8. Weather Bureau. 
Agent, Butte Co. R. R. 
State Hoepltal. 
Agent, Santa Fe R. R. 
Agent. So. Pac. Co. 

Do. 

i:it%3ac. J. Branham. co. 

William Bennett. 
Agent, So. Pac. Co. 

Do. 
Do. 

46.4 1 - 3.0 
48.2 -4.2 
50.6 + S . 1  
51.4 I - 2.3 
51.3 + 5.7 

45.1 - 0.9 
42.4 - 5.3 
50.1 - 6.4 
29.7 -4 .8  
4 6 . 7 ,  - 2.6 
42.5 I ....... 

- 4.5 

- 2.8 - 2.5 - 5.1 - 4.4 

45.4 I - 3.5 

....... 
...... 

....... 

~~ .~ 
8antnRma ............... Sonoms ................. I 181 
Selma** .................. %no .................... 311 
B h ~ t n  .................... Shasta ................... 1,049 
Sierra Ysdre.. ........... Loa Angelea. ............ 1.400 
SLaon ............ ........I Slekiyou.. .............. .I 3.555 
8oledadN ................ Monterey ................ 188 
&mora.. ................. 1 Tuolum ne... ........... .I 1.835 

8 

18 25 
S&theut P a r d o n  ......I Ban F r a n c b o  ............ 30 
Stockton (1) .............. San Joaquln ............. 23 
8- .................... 1 Madera .................. I 296 

8tIrhng Clty.. ............ Butte.. ............. .....I 3.525 
...I .... I . . ......... 
6 38 14 05 1 ' '  ..... 
4 I 31 4183 -I- 1.46 

4 .... 4 61 I+ 0.72 
6 30 19'92 +14.50 
6 ' 25 , 8.30 + 0.42 
6 125 2:38 I- 0.59 
4 ! 51 10.34 ........ 

13 I...., 4 52 C 0.96, 

17 31 5.00 I' ' ....... 

4 ....I 3:93 I+ 0.97 

6 36 10.01 '+ 3.27 

. . . . . I  ...... 
3.55 98.0 
1.45 I 0.0 
2.00 0.0 
2.00 I 0.0 
7 53 30.0 
2170 183.0 
0.40 26.0 
3.04 92.0 
1.00 12.0 

2.15 15.0 
3.09 3.0 

. . I  

10 
11 
5 
9 

11 9 
101 8 
11 6 
16 I 10 
7 .... 
5 ' 13 
s ' 12 

8ulnin** ................. .I Solnna.. ................ I 30 
Summerdale ..............I Marlposa ......... .......I 5,270 
8nmmlt .................. Placer ................... 7.017 
SUN&IIE ................ Lamen ................ ...I 4; 175 
T a m u w k  ................ Alpine .................... 8, OOO 
Tehrah.pl** .............. Kern.. .................. 3.984 
Tehnma ................ Tehama ................. 230 
Towla ...... .....,........I Plaav ................... 8, 704 

........ - 3.2 - 1.6 - 5.5 
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TABLE l.-Climatdogied data for December, 2909. Lhtric4 No. Il-Continued. 

64 I 39 
274 I15 
620 16 

1,750 I 12 
1.350 I 24 

175 I 21 
673 ' 20 
334 21 

3,165 1 
336 I 9 
33 I 13 
90 I 30 
84 23 

136 30 

1125 

43.1 ...... 
42.8 
47.1 
43.9 
45.7 
4 i .2  
49.0 
45 6 
45:9 
48.8 
46.5 
43.0 
43.2 

I ! 1 I Temperature. In degrees Fahrenheit. Precipltation, in i n c h .  
A I  

4 JJ 
4 131 

22 35 
4 29 
3 ! .... 

2 9 ' 2 7  
3t 45 

24t' 27 
4 42 

24 I .... 
4 30 
4 , 27 

Stations. I 
I 

5 Sl  - u YI 1 17 3.u 
11'41 + 91% 4:30 0.0 
4:&5 I- 0.91 1.18 2.0 
9.45 m +  3.5i 3.87 0.0 
5 25 .+ 0 . 0 8 '  1.50 0.0 
21791 ........ 10.73 0.0 
7.93 I ........ 12.28 3.5 
0.75 ........ 0.15 0.0 

10.41 /+ 6.31 ' 3.30 0.0 
3.21 + 1.19 10.96 0.0 
5.99 + 3.31 11.16 0.0 
3.05 ,- 0.21 0.67 4.5 

C a l i f m i d o n t ' d .  
Tracy-.. ................ 
Tulare (near) ............. 
Uklah.. .................. 
Upland.. ................. 
Upper Lake.. ............ 
Vacaville.. ............... 
Va!ley Springs.. .......... 
Vbalia.. ................. 
Warner Springs.. ......... 
wnsco.. .................. 
Wataonvllle ............... 
E%Ja:i:::::: 1: : : : : 

I 
San Joaquln ............. 
Tulare.. ................. 
San Bernarciino.. ...... .I 
Lake.. ................... 
Solano. ................. 
Calsveraa.. 
Tulare.. 
Sen Diem.. ............. 

Mendodno.. ........ ....I 

............. ................. ! - 
Kern.. .................. 
Santa Crur. ............. 
Stanblaua ............. ..I 
Yuba .................... I 

Wlllo we... ............... .I Glenn.. ................. 
Yosemita .............. ...I Mariposa ................ I 

- 6.5 I 54 
.......I .... 
- 6.3 70 2;%i 6s 84 

59 ....... 65 ....... 78 
:..j..i,i 69 ?f 

- 2.S , 611 - 3.1 61 - 4.0 I 66 
.......I 50 , 

- 1.9 I l3i 

I 
. I  g 

d l  s 
37 I 22 
i4il...G 

15 I 36 
15 24 
isti 25 

ii f ,  

15 1 9 

17 27 
16 ' 21 

j.... i 3.27 I+ l . l i  ,...!....I ...... I ....... . _ _  - _ _  - _. 

I 

1.01 i 0.0 ........... - _ -  _ -  
10 

13 
10 
11 
12 
10 
10 
9 
1 

10 
5 

13 
12 
10 

... 

- 

8 

11 
14 
19 
I4 
7 

14 

12 
8 

13 
13 
13 
10 
- 

9 
11 
12 
11 
14 
14 

18 
10 
18 
10 
14 
15 
- , I  -~ 

* Predpitation lncluded in that  of the nest measurement. 

t Also on other dates. 
1 Separate dates of fall not recorded. 
$ Data are from standard instruments not supplied by the U. S. Weather Bureau. 

** Temperature extremes are from observed readings of the dry-bulb; means are computed from observed readings. 

$ Inatrumenta are read ln the morning; the maximum temperature then read is charged to the preceding day, on whlch it almost always occurs. 
Estimated by observer. 

II Precipltation for the 24 hours endlng on the morning when it b measured. 
T. Preclpitation bless than 0.01 inch rain or melted snow. 

a, b, *. etc.. indicate, reapectivelv. 1.2.3. etc.. days mlaatng from the record. 

n 

- 
d 

a 
3 

- 
nw. 

nw. 

n. 

.... 
W. 
ae. 

8. .... .... .... 
nw. 

n. 
n. 
n. 

.... 

- 

O h -  

Am& &. PM. CO. 
J. T. Bearm. 

90-9 
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OMgOn. 
KlamathA cy...... 
IL1.math F s . .  ...... 
LdavIew.. ............ 
Long valley. .......... 
MelTill. ............... 
Yonna.. .............. 

Cdifornia. 
A uanga .............. 
Andenon. ............ 
Angeln Camp.. ....... 
Anglola. .............. 
Anuoch.. ............. 
A m . .  ............... 
Arrowhead Sp rings.... 
Auburn.. ............. 
Asusa.. ............... 
Bardow ............... 
Bear mm.. .......... 
BearValley(1) ........ 
Bear Valley12) ........ 
Beckwith .............. 
Ben Lomond.. ........ 
Berkeley.. ............ 
Blg Bar.. ............. 
BI ................. 
B b E p . .  .............. 
Blookrburg ............ 
Blue Canon.. ......... 
Blythe.. .............. 
Bouldex creek. ....... 
Bowmsns Dam.. ..... 
Brsllacomb ........... 
Brawl ............... 
Bnrsh%eek.. ........ 
Butte Vslley. ......... 
caledco .............. 
Callente... ............. 
Callatoga.. ........... 
Campbell.. ........... 
Campo... ............. 
Camptonvllb (near).. 
Cedsrville.. ........... 
chlw. .  ............... 
Chloo near) .......... 
Chlno.. ............... 
choo .................. 
Claramont.. .......... 
clear Lake.. .......... 
Clowrdale.. .......... 
Colfax. ............... 
Colgate.. ............. 
Colusa.. .............. 
Cornfng.. ............. 
Corona. ............... 
cre4mnt CItY.. ....... 
crocken.. ............ 
CuyameCa(1). ........ 
Daunt. ............... 
Da viavllle... .......... 
Deer Creak... ......... 
Delta. ................ 
Dene .  ............... 
Dellcanso. ............ 
Dlnuba.. ............. 
Dobbins. ............. 
Dornkvllle ........... 
Dudlew. .............. 
Dunnfgan.. ........... 
Dunam uir... .......... 
Durham ............. 
D F  .............. 
E m o o d  ............. 

Afiurria.. .............. 

gld: : : : 

c h l m  h a t .  ........... 

cuyamcMa(a). ........ 

E d h n . .  .............. 
El C d o n  .............. 
Electra. ............... 
Elahore.. ............. 
Emlmant Gam.. ..... 
Ewondldo ............. 
Eureka ................ 
Fslrmont. ............ 
Fumlngton ........... 
Felton.. .............. 
Flrebaugh. ............ 
Fobom. ............... 
Ford m Darn ......... 
Fort Br ws... ......... 
Fort Ram.. ........... 
Fouta Sprinm ......... 
Fleano.. .............. 
Fruto.. ............... 
Gat. .................. 
Qewgehwn ........... 
Glen Ranch.. ......... 
G l e n d . .  ........... 
Qold Run ............. 
ckmmleu.. ............ oru  v*.. ........ 

%3kb..:: : : : : : : : : : : : 
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TABLE 2.-Daity precipitation for Lkmnber, lN9. Diskict No. ll-continued. 
. .. ~. 

I I I Day of month. 



1128 MONTHLY WEATHER REVIEW. DECEMBER, lW9 

. . . . . . - -- TABLE 2.-Daily precipitation for Deambet, 1909. Dislriet No. 11-Continued. - -. 
Day of month. I 

S t S t l O ~ .  RJver baslnr 

-- . . . .. -. . 
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Thsm 3.-~axinaum and minimum temperdwea d selected e2dwns for December, 1008. DiStriet No. 11, Cd#n'?aia. 

Californla. 

- 
ab. 

40 
43 
31 
27 
37 

33 
30 
44 
53 
33 

33 
35 
38 
40 
30 

28 
31 
20 
32 
41 

40 
40 
40 
30 
32 

31 
34 
36 
37 
45 

16.0 

- 

ao 

- 
din. 

Y 
88 
32 
20 
a2 
31 
34 
34 
40 
88 

88 
30 
37 
46 
42 

44 
46 
31 
32 
30 

34 
34 
99 
34 
99 

36 
34 
36 
34 
41 
42 

L6.0 

.- 

__ 
YSZ 

e3 
SI 
47 
52 
50 

52 
50 
65 
Bo 
55 

40 
47 
46 
40 
56 

57 
56 
56 
50 
49 

56 
51 
44 
55 
55 

53 
50 
61 
62 
65 
e3 

65.1 

- 

- 
681. 
- 
53 
50 
47 
89 
37 

35 
36 
50 
32 
47 

50 
51 
58 
61 
81 

e4 
Bo 
61 
47 
50 

48 
52 
40 
46 
43 

65 
61 
e4 
62 
47 
48 

il. 2 

Ysr .  I Yln 

33 IO 
35 28 

38 14 
43 30 
47 41 
40 I 31 
47 ~ 31 

35 55 
54 25 
60 28 
63 28 
64 29 

67 26 
68 26 
61 33 
44 22 
44 30 

40 23 
43 30 
40 21 
51 22 

. , I  
I , ,  

30 

5 . .  4:s 8 

B . . . :  41 ' 4 
7 . . .  41 6 
8 . .  _ I  40 I 7 
Y . . . ' 4 3  15 

1 o . j  35 I l l  

52 
51 
50 
47 
34 

36 
39 
45 
44 
40 

43 
511 
52 
57 
w 
48 

16.1 

42 
45 
43 
33 
31 

32 
35 
35 
36 
35 

34 
39 
45 
38 
44 
32 

17.4 

35 03 37 66 40 
27 Bo 35 52 39 
2.4 59 31 4s 42 
34 50 40 49 37 

40 46 35 52 35 

3:s 49 30 53 40 
35 1 45 1 38 I 52 I 45 

45 50 41 48 35 
44 50 31 40 32 

... 

... ... 
20 ... 46 

24 ... 
25 ... 

55 
55 
46 

54 
49 
45 
45 
50 

57 
58 
S2 
58 
57 
58 

52. 5 

I 

.. 
38 I 57 

35 57 I 33 63 38 
43 56 58 ' 45 
51) I 50 I :: I 4R I 39 

17.5 , 53.3 , 3s.0 , 53.1 139.5 
. . - - ......... - 

Date. 

- 
din 

42 
21 
15 
13 
23 

4 
22 
32 
a0 
20 

16 
26 
25 
20 
14 

15 
13 
I4 
15 
23 

22 

11 
14 
16 

27 
25 
20 
20 
10 
30 

0.3  

- 

m 

- 

-- .- 

Mln. , Mar. 
. -- _ _  . _- -- -~ .- _- 

I I 
I Mas. Mln. Max. j Mln. Mas. Mln. Max. Mln. Max. 

- 
Max 

40 
46 
88 
37 
85 

33 
40 
37 
30 
40 

88 
42 
40 
43 
M) 

42 
42 
40 
40 
a8 

36 
40 
40 
40 
44 
36 
34 
42 
44 
41 
40 

80.0 

- 

- 

~ . . . . . .  

Min. Max. Mln. Mar. 
I 

Yln. . Max. Yln. ~ Max Max 

67 
53 
52 
54 
43 

53 
54 
62 
59 
56 

__ - ........... ~- , ,  

.... 

10 20 
36 37 
47 44 
47 30 
43 I ..... .I ...... 40 

1. .............. 
2 .............. 
3. .............. 
4 .  .............. 
5 . . . . . . . . . . . . . .  
6 . . . . . . . . . . . . . .  
7. .............. 
8 . . . . . . . . . . . . . .  
9 . . . . . . . . . . . . . .  

10 . . . . . . . . . . . . . .  

34 
PO 
21 
17 
!a0 

0 
20 
24 
24 
PO 
10 
20 
24 

24 

10 
18 
16 
10 
23 

12 

22 
14 
17 

16 
12 
18 
23 
2a 
31 

81.0 

m 

ao 

-_ 

35 57 I 42 51 
29 58 30 ' 48 
35 54 41 52 

34 57 44 51 
43 57 I 48 57 
46 I 01 
43 5!1 :5 ~ :; 
41 59 47 53 

I 

6? I 47 I 5s 

62 35 54 
70 35 I ?4 

I 1  ............... 
12.. ............. 
13.. ............ 
14. . . . . . . . . . . . . .  
15. .............. 

43 

46 , 66 ' 33 

37 47 

...... ...... 40 
37 
37 

...... 

...... 
34 

. . . . . . . . . . . .  30 

............ 35 

............ 21 

...... 

28 

16 .............. 
17..  . . . . . . . . . . . .  
I S . .  ............. 
10.. ............. 
20. .............. 
21. ............. 
22.. ............. 
23. .............. 
24. .............. 
25. .............. 
26 ............... 
27. .............. 
2a ............... 
29 
3n 
31 ................ 
Meana ........... 


